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Introduction1
Between the stock market of Ukraine and its insurance market there are interconnections in various aspects: organizational, legal, financial. The financial aspect of the relationships between the two markets is that, on the one hand, insurance companies are participants of the stock market as institutional investors and, on the other hand, they can provide insurance services to the stock market participants for relevant types of risks.
In both cases, the movement of financial resources taking place on the stock market can have a direct impact on the volume of insurance premiums and insurance payments that characterize the insurance market in its dynamics. Investigations in this area are actively carried out by Olga Kozmenko, Olena Pakhnenko, Olga Kuzmenko (2012), Relwende Sawadogo, Samuel Guerineau (2015), Volodymyr Kurylo, Lyudmyla Kurylo, Yaroslav Zhovnirchyk, Yevgen Kartashov, and Sergii Sokol (2017). In addition, significant attention is paid to the role of the insurance market in stabilizing the economic situation in different countries and promoting economic growth by such researchers as Paul Moon Sub Choi, Won Young Chae, Joung Hwa Choiand Young BinHan (2017), Vucetich, Roger Perry and Richard Dean (2014). At the same time, researchers study the risks, which are formed both on the stock market and on the insurance market, as well as possible instruments for their diversification: Relwende Sawadogo, Samuel Guerineau (2015), Duverne Dand, Hele (2016), Hufeld, Koijen, Thimann (2017) .
This study is focused on risk insurance of the stock market participants. The participants of the stock market, especially individual investors, are interested in obtaining additional protection for their investments. The increasing level of security of the investment process for private investors will contribute to the development of the country's stock market by attracting more and more investors with temporarily free financial resources. Therefore, the insurance market can have an impact on the development of the stock market and the formation of its financial flows.
Despite the fact that the stock market and the insurance market are independent systems, the creation of favorable conditions can lead to a certain interdependence between these markets, resulting in the creation of a new market segmenta market for insuring the risks of the stock market.
Since the stock market by its nature is characterized by a high degree of riskiness of its operations, then the subjects of the stock market require the existence of instruments for its neutralization, including insurance. The segment of insurance of the stock market risks in Ukraine is not developed at all, which can be explained by the low level of development of the stock market itself, the lack of the necessary insurance products, low insurance culture in the country and the lack of any attention to this issue by the regulator. The stock market insurance is an instrument for reducing the specific risks borne by both investors and professional stock market participants. In the times of economic and political instability that are characteristic of our country, the insurance and stock markets need additional incentives for development, which for them can become the new insurance products. In this context, we see great opportunities for the development of the both markets through the expansion of cooperation between them.
Consequently, as a result of cooperation between the securities market and the stock market through new insurance products, both markets gain financial benefits (maximizing profits for all participants in the cooperation) and become a new stimulus to the development of each other (the emergence of a synergistic effect for each partner).
The purpose of our study is to determine the degree of financial interactions between the stock and insurance markets or, in other words, to determine the potential capacity of the stock market's risk insurance sector for the Ukrainian insurance market. In this paper we examine the insurance not of all possible risks on the stock market, but only the most potentially important for the development of the stock market at this stage of economic development: insurance of professional risks of depositaries and insurance of individual investments of individualsparticipants of the stock market.
Output data of research
In order to calculate the capacity of the stock market's risk insurance sector in the context of the two above mentioned types, we apply the models that are widely used in the economic-mathematical analysis. The calculation was carried out in several stages. For mathematical calculations, we used 31 absolute indicators of the characteristics of the state of the stock and insurance markets, as well as some macroeconomic indicators.
Since risk insurance of the stock markets in Ukraine is not developed, it is impossible to obtain the data on its development. Therefore, for our calculations we selected indicators of an indirect nature that can indirectly characterize the phenomena we are investigating. When forming an array of input data for mathematical calculations we used the annual values of absolute indicators for the period 2005-2015. Table 1 presents the indicators that directly and indirectly characterize the investigated elements in groups: indicators of the stock market development, indicators of the segment of insurance of depositaries' professional risks and indicators of the segment of insurance of individual investors on the stock market. For the convenience of comparing the results of calculations, certain indicators were used twice in different groups. The statistical data in the context of these indicators are given in Appendix A. We will substantiate the choice of indicators for the characteristics of the stock market in Ukraine. Since the stock market is a very volatile system heavily influenced by macroeconomic factors, in addition to the standard indicators of the stock market, we have also chosen the following macroeconomic indicators: GDP, official exchange rate, deposit interest rate, net portfolio investment, consumer price index, index of industrial production, discount rate of the National Bank of Ukraine, investment in fixed assets, the volume of gold and foreign exchange reserves of Ukraine.
Regarding the substantiation of the choice of indicators for calculating the capacity of the segment for insuring the professional risks of depositories, the main indicator for calculating x os became the indicator of gross liability insurance premiums, since, in our opinion, this indicator reveals the type of insurance that according to its economic content is the closest to the insurance of professional risks depositories. The corrective component includes: indicator of gross insurance premiums for voluntary liability insurance, indicators that exclusively characterize the activities of depositories (the total volume of assets of the National Depository of Ukraine, number of accounts of securities' owners and nominal value of securities belonging to their owners) and some macroeconomic indicators. A specific feature of information provision for the calculation of capacity for the segment of insurance of depositories' professional risks is that all selected indicators indirectly characterize the investigated element. This situation is primarily explained by the fact that this type of insurance is absent in Ukraine. Therefore, there is no statistical basis for direct indicators.
Only indirect indicators were used to estimate the capacity of the segment of individual investor insurance on the stock market. The main indicator for calculating the gross insurance premiums for financial risk insurance was selected. Such choice is explained by the fact that according to its economic nature the type of insurance we propose is very similar to the following types of insurance: insurance of loans, deposits (through the Deposit Guarantee Fund), investments, which are the components of financial risk insurance.
The corrective component includes indicators that directly affect the volume of savings of individuals, their investment capacity and interest in investing in the stock market: the official exchange rate, deposit interest rate (depositthe main instrument of investing for private investors: the greater the interest on deposits, the smaller the interest to invest in the stock market), the consumer price index, the volume of funds of physical persons in Ukrainian banks (considered by us as the main resource for investing) and the discount rate of the National Bank of Ukraine (as an instrument that directly influences the cost of deposit resources).
The indicators that characterize credit risk insurance were chosen based on the same logic as the indicators of financial risk insurance.
Methodology
The first stage determines an input array of information that is given above.
At the second stage of calculations we carried out the normalization of the selected indicators in order to bring them into comparative form. All indicators were divided into two groups: stimulators and destimulators. The stimulators include indicators that lead to an increase in the resulting indicator: PFTS index, volumes of securities registered by the Commission, GDP, net portfolio investments, investments in fixed assets, the volume of Ukraine's gold and foreign exchange reserves, the level of monetization of the economy, index of industrial production, gross insurance premiums for voluntary liability insurance, number of accounts of securities' owners, total amount of depository assets of the National Depository of Ukraine, nominal value of securities belonging to their owners, gross insurance premiums for insurance of financial risks, gross insurance premiums on insurance of loans.
The normalization of such data is carried out with the method of natural normalization by using the formula 1:
where n is the normalized value of the i-th 
The results of normalization of the study's information database are systematized in tabular form (Appendix B).
At the third stage, we conducted the calculations of the capacity of the stock market, the potential segment of depositor risk insurance and the segment of insurance of individual investors on the stock market.
The development of the Ukrainian stock market directly depends on the composition of the market's investors and the amount of financial resources available to them and which they intend to invest in those or other financial instruments. An important investor on the world stock markets is a private investor. The appearance of these investors and their long-term activity on the Ukrainian stock market depend on the implementation of certain conditions, first of all, on ensuring the safety of activities on the market and the preservation of its funds and securities on its accounts. The realization of security and the formation of confidence of private investors in the stock market instruments are mainly related to the introduction of new insurance products.
The development and implementation of the new types of insurance for the insurer is associated with significant financial costs and the occurrence of new risks. If we consider the insurance product as a business project, then before the beginning of its implementation it is necessary to develop a "business plan": to identify potential customers, to evaluate the market, to make sure that the project will bring a positive economic effect both for the company and for the society. In the context of this study, it is not possible to evaluate all the nuances in the development and introduction of a new insurance product, but it is possible to estimate the capacity of sectors of the new insurance products. Under the capacity of a sector of any type of insurance we understand the possible volume of sales of certain insurance services on the insurance market of Ukraine for a certain period of time.
Since we carry out the calculations of the segment's capacity for the insurance market, the capacity is understood as the maximum possible amount of insurance premiums that could be obtained by insurers in the process of realization of a new insurance product based on the current state of development of the insurance market. The capacity of the sector of a new type of insurance is proposed to be presented in the form of the following function:
ii 
where mthe number of indicators for which weight coefficients are determined.
In order to determine the capacity of the segment of depository risk insurance and insurance of individual investors on the stock market, it is necessary to make interim calculations, which consist in calculating the capacity of the stock market in Ukraine.
The final stage involves calculation of the ratio of the capacity of potential stock market risk insurance segments according to two types and the capacity of the stock and insurance markets, as well as graphical interpretation of the data.
Findings
To conduct calculations, we need to determine the function (growth curve), which describes the volume of trades on the Ukrainian securities market in 2005-2015. To determine the type of growth curve we will use the method of analytical alignment. The analytical alignment of the time series involves the finding of analytic function ŷ=f(t) , which characterizes the basic trend in the changing level of a series over time. To determine the type of growth curve we used the method of selection, which involves the calculation of the values of determination coefficient R 2 . The building of the graph of trading volumes on the Ukrainian stock market and the calculation of determination coefficients were made by using the MSExcel package. The results of calculations are given in Table 2 . The determination coefficient R 2 assumes values in the range from zero to one 0 ≤ R 2 ≤ 1 and reflects, which part of the dispersion of the resulting indicator is explained by the regression equation. . The higher the value R 2 , the better this model is consistent with the data of observations.
Fig. 1. Definition of the type of growth curve for the indicator of trade volumes on the stock market of Ukraine
According to the results of calculations, the best volume of trade on the stock market of Ukraine in 2005-2015 is described by the power function ( Fig.  1) . Then the function of trade volumes is as follows:
Since the function we have obtained is not linear, we will use formula 7 to calculate the stock market capacity in terms of the correction indicator p. The results of calculation of the correction coefficient and the resulting indicator (stock market capacity) are given in Table 3 .
In the same graph we will combine the real volume of trading on the stock market and the obtained values of the stock market's capacity for the period 2005-2015 ( Fig. 2) . We see on the graph that throughout the studied period the volume of the potential stock market's capacity exceeded the real indicator, which demonstrates the adequacy of the conducted calculations. This conclusion is based on the fact that the market's capacity represents the maximum possible volume of sales of services on this market while its real value is adjusted under the influence of economic, political, social and other factors.
Fig. 2. The real values of the volume of trades on the Ukrainian securities market and the estimated values of its capacity for the period of 2005-2015
The results of calculations of the capacity of the insurance market of Ukraine are given in Annex B. Similarly, we will make calculations of the capacity of the sectors of insurance of professional liability of depositories and insurance of individual investors on the stock market. The only difference is that these calculations are made for the markets that do not really work at the moment, therefore, another correction coefficient m is added to the formula for calculating the capacity (formula 8).
As an indicator representing the main component for the insurance of professional liability of depositories we use the indicator of gross insurance premiums for voluntary liability insurance, and for insurance of individual investors on the stock marketgross insurance premiums for insurance of financial risks. The corrective indicator for the first surveyed sector consists of seven factors, and for the second oneof 9 factors.
We need to determine the type of the growth curve that describes the indicators, which were chosen both for the insurance of professional liability of depositories and the insurance of individual investors on the stock market. The determination of the growth curves is carried out by checking the values of determination coefficient for different types of functions separately for each segment ( Table 4 ). Based on the calculations, the best volume of gross insurance premiums for voluntary liability insurance in 2005-2015 is described by exponential function (Fig. 3) . Then the function of gross insurance premiums for voluntary liability insurance will be as follows:
0.1501 427.63
x y e  (11) Fig. 3 
. Determination of the type of growth curve for the indicator of gross insurance premiums for voluntary liability insurance in 2005-2015
The volume of gross insurance premiums for financial risk insurance is best described by polynomial function (Fig. 4) . Then the function of gross insurance premiums for financial risk insurance will be as follows: Since the obtained functions are not linear we use formula 7 with corrective indicator p to calculate the capacity of the segments of insurance of professional liability of depositories and insurance of individual investors on the stock market. The results of calculation of correction coefficients and resulting indicators for both segments are given in Table 5 . For greater clarity of the received data, it is necessary to compare them with the capacity of the stock and insurance markets of Ukraine, which will make it possible to estimate the potential significance of the creation and development of such types of insurance as: insurance of professional liability of depositories and insurance of individual investors on the stock market. To this end, we carried out calculations of the capacity of the insurance market of Ukraine in a similar manner.
In the end we made calculations of relative valuesthe ratio of the capacity of the segment of potential stock market's risks to the capacity of the stock and insurance markets giving their graphic interpretation. 
Conclusion
On the basis of the conducted calculations, it can be concluded that the introduction of such types of insurance as professional liability insurance of depositories and insurance of individual investors on the stock market is promising both for the stock and insurance markets. The implementation of these two types of insurance can annually give to the insurance market about 4% of the sum of its gross insurance premiums, which is about 1,500 million UAH. For the stock market, this sum will be almost half of its capacity. Obviously, the volume of the received insurance premiums does not directly increase the volume of trading on the stock market, but some of these funds will return to it through investments made by insurance companies into stock market instruments. And most importantly, the creation of new insurance products will increase the level of security of investments on the stock market for individuals, which will stimulate the development of the market itself. 
